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AM  ANALYTIC  TRAINING  IFFICTIVMMW  ANALYSIS  FOR  A  CETA  UPDATE 


INTRODUCTION 

'-4 

A  program  la  underway  to  develop  oparator  and  organisational 
maintenance  training  davicea  for  tha  Firafindar  training  system. 
Flraflndar  la  a  radar  syataa  currant ly  undar  davalopnant  constating 
of  tha  mortar  locating  radar  AM/TFQ-36  and  tha  artlllary  locating 
radar  AN/TPQ-37.  Tha  Training  Davicaa  Requirement  (TDR)  and 
Specifications  documents  for  Flraflndar  hava  been  finalised  and  a 
contract  to  build  tha  proposed  training  davicaa  la  being  lot.  An 
Initial  Coat  and  Training  Effect lvaneaa  Analysis  (CTKA)  was  performed 
early  In  tha  program),  Considerable  additional  taak  analysis  and  coat 
data  hava  since  become  available,  making  it  desirable  to  update 
tha  initial  CTRA.  „  _ 

The  TEA  portion  of  tha  update  wee  performed  by  the  Army  Research 
Institute  Fort  Banning  Field  Unit  (API -Banning)  and  forma  the  Annex 
of  this  memorandum.  Tha  methodology  uaad  and  illustrated  in  the  Annex 
la  an  analytical  one  which  results  in  comparisons  and  relative  train¬ 
ing  effectiveness  values  for  the  two  alternative  training  concepts. 
This  methodology  may  be  of  interest  to  others  performing  a  TEA  at  an 
early  stage  of  system  development  whan  empirical  performance  data 
cannot  be  obtained. 


OBJECTIVES 

The  objectives  of  tha  Flreflnder  TEA  update  were  to! 

•Batter  define  and  compare  tha  instructional  nupport 
capabilities  of  the  proposed  training  devices  (PTD)  and  actual 
equipment  trainer  (ART). 

•Identify  the  need  for  training  equipment  (either  AKT  or 
PI U)  per  operator  and  organizational  maintenance  task. 

*ld"rttlfy  those  t-n-'ka  which  i.mild  be  trained  on  the  PTD. 

•Determine  the  relative  training  effectiveness  of  the  PTD, 
ns  ft -spared  to  the  ART,  for  the  appropriate  subnet  of  tasks. 


•A  Cost  and  Training  Effectiveness  Analysia  of  Alternative  Concept*  for 
AN/TPQ-36  Training.  U.S.  Amy  Training  and  Doctrine  Command,  ATSC,  Fort 
Fust  la,  Virginia.  Natella  Columbus  Laboratories,  Coluubus,  Ohio. 

August  16,  1976. 
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METHOD 


Analytic  Methods  used  *r»  dticrlbid  in  the  update  Itself  (Annas) • 


RESULTS 

The  results  of  the  Flreflnder  TEA  update  were: 

*The  training  equipment  requirements  per  task  were  Identified. 

*The  training  equipment  requirements  of  all  operator  tasks  and 
the  majority  of  the  Maintenance  tasks  will  be  met  by  the  PTD  and/or  AET. 

*The  Instructional  support  capabilities  of  the  PTD  were  found 
to  be  better  than  those  of  the  AET. 

*The  Judged  overall  relative  training  effectiveness  (RE)  of 
the  operator  PTD  is  1.1,  while  the  judged  RE  of  the  organisational 
Maintenance  PTD  la  1.2. 

•A  snail  cluster  of  conputer  Maintenance  tasks  was  identified 
for  which  the  PTD  will  not  provide  training  and  the  AET  is  not  judged  to 
be  entirely  effective. 


CONCLUSIONS 

The  conclusions  of  the  flreflnder  TEA  were: 

*The  PTD  are  Judged  to  be  More  training  effective  than  the 
AKT  for  thoae  purposes  for  which  they  are  Intended. 

*The  reed  for  an  additional  part  task  traln*»r  for  conputer 
•Maintenance  training  should  he  investigated. 
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THE  FIFEPINDER  TRAINING  EFFECTIVENESS  ANALYSIS 
(TEA)  UPDATE 


Prepared  by  ARI-Bcnnlng  as  an  update  to  the  Initial  CTEAs  A  Coat 
and  Training  Effect tvencss  Analyaia  of  Alternative  Concepts  for  AN/ 
TPQ-36  Training.  U.S.  Armv  Training  and  Doctrine  Command,  ATSC,  Fort 
Fuat  is,  Virginia.  Batelle  Columbus  laboratories.  Columbus.  Ohio. 
August  16,  1976. 

Those  portions  of  the  text  with  a  vortical  line  on  the  left 
margin  are  the  nod  if  leer  ions  to  the  original  text  developed  by  ARl- 
Bonnlng. 
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CHAPTEft  4 


ESSENTIAL  ELEMENTS  OF  ANALYSIS 


1.  IDENTIFICATION  OF  ESSENTIAL  ELEMENTS  OF  ANALYSIS 

*.  There  ere  five  essential  element*  of  analysis  for  this  study: 

(1)  What  ars  the  advantages  and  effectiveness  of  training  device* 
in  general? 

(2)  What  ars  the  alternative  concepts  for  satisfying  the  training 
requirements  for  the  AN/TTQ-36? 

O)  Does  the  Best  Technical  Approach  (h?A)  to  training  devices  realise 
the  advantages  of  training  devices  identified  above?  What  are  the  advanta- 
goa  and  disadvantages  In  using  actual  equipment  for  trntnlng? 

(4)  What  are  the  training  equipment  requirement#  per 

task?  Do  the  proposed  training  devices  '(PTD)  and/or  AET,  as  currently 
defined,  appear  to  satisfy  all  requirements  for  training  equipment? 

(5)  Ts  the  alternative  which  includes  the  PTD  (Concept  A) 
more  cost  and  training  effective  thin  actual  equipment  training 
(Concept  B)? 

b.  rhe  ftrst  four  KEA's  will  be  addressed  In  this  chapter,  followed 
by  a  description  of  the  alternative  concepts  and  measure*  of  training 
effectiveness.  The  final  question  ts  addressed  in  Chapters  7  and  8. 

2.  DISCUSSION 

a.  In  answering  ths  first  question  (BEA),  we  may  note  t  it  a  wide 
variety  of  training  devices  end  aids  ere  currently  being  used  to  effectively 

5 


r*-r 


M«t  the  training  naada  on  many  dlffarant  types  of  Aray  equipment. ^ 

These  davicaa  ranga  from  simple  part -task  familiarisation  tralnara  to 

complex  computer-driven  alamlatora.  Many  atudiaa  hava  documented  tha 

training  ef fectlveneas  of  such  devices.  For  example,  tha  Aray  Oparat tonal 

Teat  and  Evaluation  Agency  (OTEA)  concludad  that  current  training  hard- 

191 

ware  effectively  trained  gunnara  for  tha  Dragon  Missile  System. 

They  observed  that  performance  quickly  Improved  after  one  firing.  Field 
performance  correlated  with  training  performance.  In  tha  evaluation  of 
the  Cobra  Armament  Program,  OTEA  concludad  that  a  significant  Improve¬ 
ment  of  gunner  performance  can  be  obtained  through  greater  use  of 
training  devices,  The  problems  Inherent  in  uv»  Ing  tactical  uquipment 

for  training  and  for  maintaining  proficiency  in  TACKIRE  are  discussed  In 
Reference  11, 

b.  Training  devices  can  be  used  for  many  different  purposes.  For 
example,  training  devices  can  bo  used: 

(1)  For  Initial  skill  acquisition  or  to  maintain  the  profi¬ 
ciency  of  skills  al ivady  acquired. 

(2)  As  the  sole  source  of  training  support,  or  combined  In 
various  ways  with  hands-on  experience  on  the  actual  equipment. 

(1)  To  teach  all  tasks  (or  all  critical  tasks)  on  a  particular 
system,  or  only  for  training  certain  tasks  (l.e.,  s  part-task  trainer). 

(4)  For  individual  training  or  for  tsam  training. 

(5)  To  train  a  wlds  variety  of  tasks  ranging  frost  simple 
procedures  (e.g.,  turning  on  e  piece  of  equipment),  through  more  complex 


tasks  (e.g.,  trouble shooting  electronic  equipment),  to  very  complex 
psychomotor  •Villa  (e.g.,  flying*  helicopter). 

c.  Son*  of  the  general  advantage •  of  training  devices  ovaf  uaa  of 
actual  equipment  for  training  arat 

(1)  Repetition.  Training  device*  can  be  dealgned  to  allow  for 
frequent  repetition  of  tasks  (e.g.,  replacement  of  circuit  boards) 
which  are  not  possible  using  actual  equipment.  Tasks  associated  with 
critical  problems  and/or  situations  which  occur  Infrequently  with 
actual  equipment  (e.g.,  a  particular  failure)  or  which  occur  Infrequently 
In  nonconbat  conditions  (e.g.,  KCM)  can  ba  practiced. 

(2)  Feedback.  A  significant  aspect  of  training  la  Immediate 
feedback  of  performance  Information  to  the  trainee.  Thla  la  especially 
Important  during  skill  acquisition.  Training  devices  cap  provide  thla 
feedback  In  a  timely  and  efficient  manner.  Performance  Information  Is 

a 

often  not  available  when  employing  actual  equipment  in  training,  or  the 
information  may  only  become  available  to  the  trainee  (and  Instructor) 
after  aome  delay.  Delayed  feedback  la  very  Ineffective  In  training. 

(3)  Training  Records.  Training  devices  con  provide  records  of 
each  trainee**  progress  in  ski  1 1 /Vnowl edge  acquisition.  Such  records 
are  cxtro.nely  useful  to  Instructors  and  training  managers  In  monitoring 
Individual  and  group  progress,  diagnosing  training  deficiencies,  and 
determining  remedies  for  any  deficiencies  which  may  appear.  Training 
records  ere  Important  In  individualising  and  self-pacing  of  instruction. 
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(4)  Multiple  Trainee*.  Training  devices  often  allow  several 
trainees  to  be  trained  at  tha  ease  time.  Usually  only  on*  trainee  at 

a  tin*  can  operate  or  maintain  actual  equlpaant.  Although  other  trainee* 
can  observe  the  activities,  the  effectiveness  of  this  procedure  relative 
to  ftands-on  practice  Is  questionable. 

(5)  Safety.  Training  dcvtcca  can  be  designed  so  that  dangerous 
tasks  on  real  equipment  (e.g. ,  maintenance  of  high  voltage  power  supplies) 
can  be  practiced  on  the  training  davlce  without  danger  to  man  or  equipment. 

(6)  Ease  of  Modification.  Hardware  and  procadurea  often  undergo 
modifications  after  being  Introduced  In  the  field,  based  on  experience 
gained  through  use.  If  actual  equipment  is  used  In  training,  then  the 
equipment  must  be  modified  each  time  there  la  an  engineering  change 

In  the  real  equipment.  It  la  usually  easier  to  modify  or  change  a 
training  device.  This  frequently  Involve*  only  a  change  in  a  front 
panel,  or  In  software, 

d.  The  second  EEA  relates  to  alternative#  for  satisfying  the 
training  requirements.  There  are  two  concepts  being  analyzed  and 
evaluated  In  this  study.  Concept  A  constate  of  an  operator  training 
device  with  6  operator  stations,  and  organizational  maintenance  training 
duvlco  with  6  operator  stations  and  6  maintenance  stations,  and  four 
complete  AN/TPQ-36  radar  systems.  Concept  B  consists  of  fifteen  complete 
AN/TPQ-36  radar  system*.  Each  of  thee*  concepts  Is  described  more 
completely  In  Chapter  S. 
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•  •  The  third  EEA  relates  to  the  advantage*  of  eh*  BTA  for  training 


devices  a*  coopered  to  the  uae  of  actual  equipment  for  training. 

(1)  Reference  7  examined  four  concepts  of  technical  approach 
(CTA's)  for  operator  training  and  four  CTA'a  for  maintenance  training. 

Dee  of  AET  was  considered  in  each  case  (and  tentatively  rejected  as 
not  being  cost  effective).  All  operator  end  maintenance  task*  were 
considered.  The  advantage*  and  disadvantages  of  each  concept  were 
described.  Reference  3  describee  an  analysis  of  tratnlng  devices  to 
satisfy  AN/TPQ-36  and  AN/TWJ-37  training  requirements  conducted  by 
NTEC  for  ATDA.  Based  on  these  two  studies,  ATDA  developed  a  BTA  for 
training  devices.  Th*  BTA  Is  described  in  Appendix  A  and  in  Chapter  5. 

(2)  The  BTA  ns  presently  defined  incorporates  all  the  advantages 
of  training  devices  described  in  paragraph  C,  above.  It  will  allow  for 
extensive  repetition  of  Operational  and  organizational  maintenance  tasks. 
Critical  problems  which  occur  infrequently  can  be  practiced.  Feedback 

of  performance  and  record  keeping  are  possible  due  to  the  incorporation 
of  a  small  computer  in  each  device.  The  devtccs  will  allow  the  school  to 
meet  the  TRADOC  desired  student  to  instructor  ratios  because  they  allow 
for  up  to  six  trainees  per  instructor.  The  devices  will  bs  designed  for 
safety  of  operation  and  ease  of  nodtf ication. 

(1)  The  use  of  actual  equipment  for  training  has  several  dis¬ 
advantages  for  training  when  compared  to  s  computer-driven  Interactive 
system  simulating  (n  good  fidelity  the  actual  hardware. 
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(a)  Frequent  repetition  of  certain  taskip  la  rvot  possible 
If  actual  equlpaent  la  uead.  Theee  taaka  Include  removing  and  adjusting 
circuit  boards,  and  performing  fault  detection  and  fault  Isolation 
tasks.  Frequent  removal ,  adjustment ,  and  replacement  of  circuit  boarda 
(which  were  not  designed  for  such  usage)  will  quickly  result  in  bent 

or  broken  pins.  Repetition  of  fault  detection  and  fault  isolation  tasks 
requires  the  Insertion  by  an  Instructor  of  specific  equipment  faultn. 

The  actual  equipment  has  not  been  designed  for  fault  Insertions,  and 
there  le  only  s  limited  number  of  faults  which  can  he  Inserted  realistically 
and  conveniently.  This  will  limit  maintenance  training  effectiveness. 

The  USAFAS  estimates  that  it  will  take  an  instructor,  on  the  average, 
approximately  JO  minutes  to  Insert  a  fault  In  the  actual  hardware 
and  an  additional  5  minutes  to  remove  the  fault.  This  manual  Insertion 
of  faults,  therefore,  will  cut  an  hour's  training  time  by  23  percant,  and 
will  quickly  degrade  the  reliability  of  the  equipment. 

(b)  Although  the  actual  equipment  provides  limited  feedback 
to  the  operator  during  Initialization,  It  does  not  provide  feedback  in 
the  operational  nodes,  nor  docs  It  provide  feedback  to  the  organisational 
maintenance  man. for  the  per form. nice  of  his  tanks.  Thus,  feedback  would 
have  to  be  ptovlded  by  an  Instructor  observing  every  action  of  the  trainee. 
An  Increased  number  of  Instructors  are  therefore  required. 

(c)  Actual  equipment  does  not  provide  records  of  trainee 
progress  in  ski  11 /knowledge  acquisition.  These  records  would  have  to  be 
provided  by  an  Instructor. 
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(<1)  Use  of  actual  equipment  will  nut  sllow  the  school  to 
meet  the  TRADOC  goal  In  student  to  Instructor  ratios,  because  an  Ir.strur 
tor  will  be  required  for  each  radar  sot. 

(e)  Actual  equipment  is  not  easy  to  modify,  nor  dees  It 
have  the  safety  features  of  a  training  device.  In  addition,  it  Is 
not  as  Inherently  reliable  as  a  training  device  (because  It  Is  more 
complex,  with  more  component s)  and  Its  reliability  and  performance  will 
degrade  quickly  (since  It  Is  being  used  in  ways  it  was  not  designet  >r) 
(A)  baaed  on  ths  above  and  some  additional  data  it  is  possible 
to  directly  compare  the  proposed  training  devices  (1*TD)  and  AKT  with 
regard  to  their  instructional  function  support  capabilities.  This  Is 
done  in  Table  1.  The  hast*  for  the  conclusions  in  Table  1  are: 

Durability  Ttainlng  devices  can  he  bullL  to  endure  student 
handling  -  in  noted  ihove,  actual  equipments  ate  nut.  An  an  oouiipl-  , 
the  school  MlrtK  for  the  <}■'•  Is  half  what  It  It.  in  the  Held.  The 
components  ,.n<l  design  of  the  Kl  refinder  systems  are  such  that  the 
durability  issue  Is  o-.poe  i  .llv  iiitleal. 

Training  Time  The  /-.count  of  training  time  actually  received  per 
h  air  on  the  t  i  lining  media  is.  affertod  by  (1)  bow  long  it  takes  to 
■■.i  t  tb<-  media  up  per  student,  problem  and  (.?)  oodla  dovn  time.  The 
loss  In  training  time  on  the  AKT  to  set  up  and  remove  problems  Is 
discussed  In  paragraph  (l)(.i).  This  loss  augments  the  lost  training 
time  dun  to  AKT  failures,  discussed  above.  The  net  Impact  of  those  two 


TABLE  1.  A  COMPARISON  OF  Pit)  AND  ART  INSTRUCTIONAL  FUNCTION  SUPPORT 
CAPABILITIES 


INSTRUCTIONAL  FUNCTION  SUPPORT  CAPABILITIES 


TRAINING 
'♦KOI  A 


Durability 


Training 

Time 


Instructor: 
Student 
Rat  lo 


Student 
Eva  I  ua  1 1  on  & 
Management 


I 


factors  is  that  a  training  schedule  using  AETt  only  would  hava  to  ba 
■ora  than  25t  longer,  perhaps  significantly  more,  to  provlda  tha  iim 
amount  of  training  tima. 

Inst  rue  tor : Student  Ratioa  Tha  estimated  ratios  ara  as  Hated.  Tha 
ratio  for  AET  ia  asuillar  dua  to  both  configuration  problems  and  a  lack 
of  student  monitoring  capability. 

Student  Evaluation  and  Management  In  order  to  diagnose  student 
problems  and  manage  hie  progression,  tha  instructor  must  use  information 
regarding  problem  parameters  and  student  performanca  (time,  errors). 

Tha  problems  in  handling  this  much  data  manually  ara  such  that  tha 
above  ratio  of  1:2  for  the  AET  may  ha  optimistic.  The  training 
device  and  its  Instructor  station  readouts,  on  the  other  hand,  will  be 
designed  to  facilitate  student  evaluation  and  nanngement  so  that  a 
mini mum  of  a  t:$  ratio  is  realistically  feasible. 

f.  The  fourth  EEA  relate*  to  an  evaluation  of  the  BTA  and  AET  for 
providing  training  for  all  critical  tasks  on  the  AN/TPQ-36. 

(1)  The  basic  inputs  to  this  analysis  are  the  tasks  which 
operator  and  orp.anl  rat  ional  maintenance  personnel  must  learn  to  perform. 
The  questions  to  he  addressed  are:  What  is  required  by  way  of  training 
equipment  to  learn  to  perform  each  task?  and  Do  the  PTD  and/or  AET 
saftnfy  those  requl rononta? 

(2)  The  tasks  which  vera  analysed  are  a  modified  and  partially 
i  validated  ant  which  derive  from  the  .lata  And  descriptions  developed 
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hy  USAFAS  a*  a  step  towards  POI  development.  Of  thaat  tasks,  only 
tha  operator  and  organisational  natntananca  tasks  ere  included  in  this 
analysts.  Tha  DS/CS  maintenance  tasks  ara  not  consldarad  as  tha  PTDs 
art  not  being  designed  for  DS/CS  training. 

Tha  task  list  modifications  resulted  froa  a  task  analysis  validation 
currently  being  conductod  by  AJtl.  Tha  steps  conplated  thus  far  In  this 
validation  process  Include  reviews  of  tha  DEF  TM  11-5840-334-12,  atten¬ 
dance  at  an  operator  training  courae  and  maintenance  demonstration,  and 
Interviews  with  DT  and  OT  radar  teas  personnel  and  USAPAS  staff  parsonnal . 
Tha  Modified  llats  of  operator  and  organisational  maintenance  tasks  ara 
presented  in  Appendix  A.  They  currently  contain  51  operator  tasks  and  79 
organizational  twlntonanca  raaka,  or  a  total  of  132  tasks. 

(3)  Thess  tasks  wars  first  analysed  in  terma  of  the  TDK  and 
the  spec  If  teat  ton  for  the  PTD  to  tdentlfy  for  which  of  the  tasks  the 

PTD  Is  being  designed  or  eould  be  utilized  In  training.  Those  tasks  which 
could  be  t rained  on  the  PTD  were  termed  "PTD  Specified".  Those  tasks 
'••hlch  could  not  btv  trained  on  the  PTD  were  termed  "Not  Specified". 

(4)  F.»rh  operator  and  organizational  maintenance  task  was 
then  analyzed  to  determine  their  training  equipment  requirements.  As  c 
result  of  the  analyses  each  task  was  placed  In  one  of  the  following 
ftve  categories: 

’lon-system  specific :  Tha  task  and  tha  training  required 
for  lta  performance  are  not  unique  to  tha  AN/TPQ-36.  An  example  of 

lk 


tasks  placed  In  this  category  Is  "conduct  radio/telephone  conqpunl- 
catlons  In  accordance  with  accepted  radlo/talephone  procedures." 

2.  Ho  equipment  required >  Performance  of  the  task  tends 

to  be  specific  to  radar  AN/TP<}-3&.  However •  training  of  task  performance 
does  not  seem  to  require  ACT  or  PTD,  although  the  actual  equipment 
may  be  useful.  The  taek  of  "Identifying  and  citing  the  functions  of 
the  operator's  controls  and  indicators  located  on  the  trailer"  fits 
thla  category. 

3.  Training  equipment  useful:  Performance  of  the  task 
tends  to  be  speclftc  to  radar  AM/TTQ-36.  PTD  or  ACT  would  be  useful 
In  training  performance  of  the  task.  An  example  of  tasks  In  this 
category  is  "installation  of  a  map  on  the  weapons  location  unit." 

4.  Training  equipment  required*.  Performance  of  the  task 
ta  specific  to  radar  AH/TPrt-36.  Effective  training  appears  to  require 
PTD  or  ACT.  This  category  la  exemplified  by  the  task  of  "selecting  the 
area  to  be  covered  by  and  entering  e  censor  zone." 

5.  Met  sufficient:  Performance  of  the  teak  tends  to  be 

X 

specific  to  radar  AN/TPQ-36.  OJT  or  informal  institutional  AET  appears 
to  he  sufficient  far  (raining  task  performance.  An  example  of  e  task 
placed  In  this  category  is  "prepare  radar  net  AN/TPQ-36  for  movement  by 
gam  goat 

($)  Results, 

The  results  of  the  analyses  described  In  paragraphs  (3)  and  (4) 
above  are  presented  In  Table  2.  The  Individual  categorisations  aanlgned 
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par  task  are  presented  In  Appendix  A.  Data  In  Table  2  Indicate  the 
followings 

1.  Training  equipments  were  judged  to  be  useful  or  required 
for  training  31  (or  602)  of  the  operator  tasks  and  33  (or  43X)  of  the 
organisational  maintenance  tasks. 

2.  Eleven  (or  2 IX)  of  the  operator  tasks  and  38  (or  ASX) 
of  the  organisational  maintenance  tasks  could  be  sufficiently  trained 
through  the  AE'f  In  either  an  Institutional  or  on-tha-Job  setting. 

3.  The  PTD  for  the  operator,  A17E11,  would  satisfy  the 
training  requlrenents  for  29  (or  94X)  of  the  31  tasks  for  vhleh 
training  equipment  Is  judged  useful  or  required. 

4.  The  PTD  for  organisational  maintenance  personnel, 

A17E12,  would  satisfy  tha  training  requirements  for  21  (or  64X)  of  the 
33  tasks  for  which  training  equipment  is  judged  useful  or  required. 

Of  the  12  out  of  these  33  tasks  for  which  the  PTD  was  judged  not  to 
provide  training,  hut  where  a  training  device  would  be  useful  or 
required,  a  review  of  Appendix  A  indicates  that  the  majority  of  these 
fall  Into  one  major  areas  .-'alutonance  of  the  AN/UYK-1 3  computer. 

(3)  Conclusions. 

The  answers  to  tha  first  question,  What  are  the  training 
equipment  requirements  per  task?  are  provided  by  Appendix  A.  The 
enswers  to  the  aecond  question,  -  Do  the  PTD  and/or  ACT,  se  currently 
defined,  appear  to  aetlefy  ell  requirements  for  devlcaeT  «  ere  provided 
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in  Table  2.  Two  conclusions  can  ba  reached.  Ona  la  that  tba  davica 
requirements  for  all  oparator  taaka  and  tba  majority  of  tha  organisa¬ 
tional  maintenance  taaka  will  ba  mat  by  tha  PTD  and/or  AET,  aa  currantly 
defined.  Tha  other  la  that  thara  are  10  organisational  maintenance 
tasks  for  which  training  equipment  was  Judged  to  ha  required,  hut  for 
which  tha  organisational  maintenance  PTD,  as  currently  specified,  la  not 
suitable.  Since  tha  majority  of  these  tasks  involve  tha  AN/UYK-15 
computer,  a  part  task  computer  trainer  may  ba  an  appropriate  add¬ 
on.  Thle  will  ba  diacusaod  further  in  Chapter  6,  Training  Effective- 


CHAPTER  s 


DESCRIPTION  OP  ALTERNATIVE  CONCEPTS 


1.  GENERAL.  A*  mentioned  earlier,  two  alternative  concepts  for  train¬ 
ing  operator  and  maintenance  tasks  for  the  AN/TPQ-36  Mortar  Locating 
Radar  are  under  consideration.  One  is  to  tratn  the  radar  operators  and 
Maintenance  personnel  (organisational  level  only)  on  the  actual  equip¬ 
ment.  The  other  is  to  provide  maximum  simulation  of  equipment  involving 
man-machine  interface  in  which  the  simulation  will  he  computer  driven 
to  provide  interface,  stimuli  (cites),  and  responses  as  available  with 
the  real  equipment.  Tn  the  latter,  the  T/Ds  will  represent  with 
necessary  fidelity  the  features  of  tha  operational  radars  which  art 
required  for  training  operator  and  maintenance  tasks.  These  two 
alternative  concepts  are  considered  because  It  hae  been  speculated  that 
the  complexity  and  sophistication  of  tha  AN/TPQ-36  radar  nav  make  tha 
operational  equipment  too  expenatve  to  procure  and  operatm  In  quantities 
large  enough  for  use  as  actual  equipment  trainers.  Also,  the  limited 
m ct'sstbt 1 ity  to  tactical  equipment  configurations  In  shelters  might 
h.impwr  effective  training. 

2.  CONCEPT  A.  TRAINING  DEVICES  (T/D’s)  AND  ACTUAL  KOUIPMEMT.  This  altar 
native  would  employs  on#  operator  T/D,  with  6  operator  training  stations, 
and  requiring  only  2  Instructors;  and  one  maintenance  T/D,  eccmrnmsdatlmg 
the  same  number  of  Instructors  with  6  maintenance  training  stations  and 

6  operator  training  stations.  This  configuration  for  tha  operator  T/D 


and  the  Maintenance  T/D  Is  described  In  More  detail  in  Appendix  A 
and  shown  in  Figure  1.  Four  AM/TPQ-36  radar  sets  would  accompany 
the  T/O's  to  provide  for  training  of  tasks  for  which  the  T/D's  are 
not  suitable.  The  use  of  the  T/D* a  and  ACT  in  operator  and  maintenance 
training  is  as  follows. 

a.  Operator  Training.  The  two  training  devices  of  Concept  A 
provide  12  operator  training  stations.  Two  trainees  can  work  at 
each  station,  thus  providing  training  for  up  to  24  operator  trainees 
at  one  tine.  Only  two  Instructors  are  required,  however,  four  could 
participate  if  desired.  More  than  the  mlnlaua  nuaber  of  instructors 
might  be  desired  If  trainees  were  at  different  stages  of  training 
due  to  turnbacks  (remedial  training).  The  student  to  instructor 
ratio  would  he  between  6:1  and  12:1.  The  three  radar  systems  in  the 
field  can  provide  training  in  emplacing  and  March  ordering  of  the 
equipment  for  IS  operator*  (3  crews  of  S  men  each)  at  one  lime. 

b .  MaJ  nt  t\n  nne  JJT  P  ijat*  The  maintenance  training  device  of  Concept 
A  provides  6  organize: tonal  maintenance  training  station*.  Two  trainees 
can  work  at  each  station,  thus  providing  training  for  up  to  12  organi- 
'iit  tonal  maintenance  trainees.  Only  one  instructor  i*  required,  how¬ 
ever,  two  could  part !<■  (pate.  A  variety  of  realistic  faults  could  be 
quickly  Inserted,  and  trainee  test  and  diagnostic  procedures  monitored. 
Training  on  tasks  requiring  the  trensmltter  or  antenna  (e.g.,  antenna 
boreslght  telescope  alignment)  and  training  on  preventivs  maintenance 
tasks  would  be  accomplished  using  the  actual  equipment  In  the  field. 

30 


3.  CONCEPT  B:  ACTUAL  EQUIPMENT  TRAINING.  The  second  concept  considers 
only  operational  AN/TPQ-36  radara  to  ba  employed  aa  training  devices  for 
oparator  and  organisational  naintananca  taaka.  In  such  a  caaa,  It  la 
estimated  that  fifteen  radar  aeta  would  be  needed.  These  would  ba 
set  aside  aa  followa:  (a)  atx  would  ba  uaed  for  operator  training; 

(b)  five  would  ba  used  for  maintenance  training;  (c)  three  would  ba 
u«ed  to  conduct  crow  ru aidant  training  in  emplacement,  alignments  and 
displacement  (march  order),  and  (d)  one  would  ba  reserved  for  direct/ 
general  support  atflntenance,  officer,  and  Primary  Technical  Course*. 

The  laat  four  sets  would  be  located  outalde  In  a  real-life  environment, 
whereas  the  first  11  seta  would  be  inside  in  a  classroom  envlronamint. 

The  11  radar  seta  to  be  used  inside  would  be  modified  for  classroom 
use.  The  operator  station,  computer,  and  data  processing  equipment 
would  be  removed  from  the  shelter  to  provide  more  apace  for  trainees 
and  an  instructor.  Equipment  In  tht  antenna  trainer  would  also  be 
removed  to  improve  accessibility.  Each  radar  set  would  be  provided 
with  a  unit  trainer,  which  wll.1  simulate  target  signatures  for  the 
system. 

The  use  of  the  AKT  In  training  Is  as  follows* 
a .  Ojf*e r a  tor  T r  o  f  n  lit*  The  si*  radar  sets  used  for  classroom 
operator  training  in  Concept  B  could  provide  training  for  12  operator 
trainees  at  one  time.  St*  Instructors  would  be  required.  Fifteen 
trainees  can  be  accommodated  by  scheduling  evening  training  shifts,  by 

22 


••  ii".  ..  . 


using  additional  (maintenance  training)  radars,  or  by  placing  more 
trainees  at  each  operator  station.  The  student  to  instructor  ratio 
would  ba  only  2:1. 

b.  Maintenance  Training.  The  five  radar  acts  used  for  claaarooa 
maintenance  training  in  Concept  B  could  provide  training  for  10  main¬ 
tenance  trainees  at  one  time.  Five  instructors  would  be  required. 
Performance  of  fault  detection  and  fault  isolation  tasks  would  be 
limited,  and  would  require  additional  training  time.  These  tasks  are 
among  the  more  critical  tanks  of  the  organisational  maintenance  man. 
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CHAPTER  6* 


TRAINING  EFFECTIVENESS 


1.  BACKGROUND**.  In  comparing  training  alternative*,  an  index  of 
relative  worth  (RW)  ie  computed  from  the  relative  training  effective** 
nese  (RE)  and  relative  coat  (RC)  value*: 

RW  -  — 

RC 

«  aae 

. Effect lvenea*  of  Alternative  _  A 
Effect lveneaa  of  Baae  Case  Eg 

Q 

.  .  Co*t  of  Alternative  A 

"  RC  Coat  of" Baae  Caae  C_ 

0 

RW  and  RE  values  greater  than  1.0  indicate  the  alternative  1*  the 
better  choice  from  of feet lveneaa  and  worth  standpoint*.  RC  value*  of 
lcsa  than  1.0  Indicate  the  alternative  1*  the  beat  chotce  from  a  coat 
standpoint. 

*Thia  Chapter  6  replace*  both  Chapter*  6  and  7  in  the  original  text. 

**Thta  paragraph  is  derived  from  TRADOC  PAM  71-8,  Analyilnt  Training 
Kf f ec 1 1 _vc nee* ,  page  111-15. 

'‘"‘•The  alternative  divided  by  the  has#  case  i#  the  correct  formulation 
if  n  larger  MOTE  denotes  better.  If  a  smaller  MOTE  1*  batter,  e.g.. 
time  to  complete  teak,  then  the  base  eaaa  divided  by  the  alternative  is 
en  appropriate  formulation. 
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2.  AVAILABLE  MOTE*.  The  Measure*  of  Training  Effectiveness  (MOTE*) 
used  to  asses*  the  RE  must  be  the  beat  available  measures  of  th*  actual 
or  predicted  training  effectiveness  for  each  training  alternative. 

Two  general  type*  of  measure  can  be  used,  dependent  upon  the  stag*  of 
equipment  and  training  system  development.  These  are  analytical  MOTE* 
and  empirical  MOTRs.  Analytical  MOTE*  are  Judgmental  assessments  of 
the  training  capability  of  each  alternative  baaed  on  a  thorough 
analysis  of  all  available  information  about  each  alternative.  Rating 
scales  can  be  used  to  judge  th#  relative  effectiveness  of  each  alterna- 
tlve  for  training  each  required  task  or  group  of  tasks.  Obviously,  the 
validity  of  such  analytic  MOTE*  Is  highly  dependent  upon  the  completeness 

I 

and  detail  of  data  available  for  analysis.  Detailed  information  about 
I  each  training  alternative,  the  tasks  to  be  learned,  and  the  conditions 
vmdor  which  they  arc  to  he  performed  must  he  included  In  the  analysis 
|  lo  yield  valid  analytical  MOTE*. 

Empirical  MOTE#  are  measures  of  actual  trainee  performance  on  S 
criterion  event  after  having  completed  training  under  one  of  the  traln- 
I alternatives.  Perfoi  >nre  data  .ire  collected  on  each  of  several 
j  .ippi  opt  late  '■  WEs  -oid  used  to  i-onpute  the  RE  per  training  alternative. 

'  The  several  M‘>rE#  e,\y  repri  nt  nt  different  performance  criteria  (e.g,, 

,  speed,  .iccur.tiy,  •  o.  plot  enoss)  on  different  tasks  or  mission  phases. 

The  set  of  MOTE*  (empirical  or  analytical)  are  combined  to  form 
e  single  effectiveness  value  for  each  training  alternative.  The  com¬ 
bination  yields  analytically-  or  empirically-based  (or  composite) 
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effectiveness  value*  through  averagings  or.  if  tha  relative  lnportancs 
of  the  HOTEa  la  agreed  upon,  through  differential  weighting. 


The  analytical  MOTEs  oust  be  used  If  empirical  HOTEa  are  not  yet 
available  on  all  the  lnportant  aspects  of  nlsslon  perfonaance.  When 
performance  data  become  available,  satirical  HOTEa  should  replace,  or 
be  combined  with,  the  analytical  HOTEa. 

At  the  current  stag*  of  Flreflnder  training  device  deveXopnant. 
no  eaplrlcal  HOTEa  can  be  used,  since  performance  data  are  unavailable. 
Thus  analytical  HOTEa  were  developed  and  applied  to  allow  estimates 
of  RE  for  the  training  alternatives.  The  analytical  judgments  of  RE 
must  be  verified  through  empirical  measures  when  the  training  alter¬ 
natives  have  reached  later  stages  of  development  end  performance  measures 
can  be  taken. 

3.  INFORMATION  USED  IN  THE  TRAINING  EFFECTIVENESS  ANALYSIS.  Information 
on  the  training  equipment  for  Flreftnder  includes  the  TD»  and  the  train¬ 
ing  devices  Specifications.  Information  about  Flreflnder  Operator  and  ' 
Maintenance  task  requirement  a  have  been  collected  through  the  task  list 
validation  proceee  being  conducted  by  ART  for  USAFAS.  This  data  collec- 
t  ton  has  Included  visits  to  DT  I  (Aberdeen,  Md.)  and  attendance  at  the 
Oj, -rotor  T.ntnUg  Course  and  Maintenance  Demonstration  at  Hughea.  The 
preliminary  training  manuals  (DTK)  hav*  also  been  used  as  a  basic  infor¬ 
mation  source. 

A.  ASSUMPTIONS. 

a.  Programs  of  Instruction  for  Ooncept  A  would  ba  developed  to 
capitalise  on  the  availability  of  training  devices  and  actual  hardware. 

■  ■■■  111  . —  .  ■■■•  . . .  '■■■■!  .'ftiMH 

-  /  ’  \v,  ,1<  ' 

■  '  1  •  •  ' 

■  ' 

■’  v  '  .  "  '*•  -  i1  '•*%**. v. ~.r- .  . 


That  I*.  thoee  critical  operator  and  organisational  maintenance  taaka 
which  cannot  ha  fully  mattered  ualng  aithar  training  davicaa  or  actual 
hardware  alone  will  ha  practiced  an  both  training  device*  and  actual 
hardware. 

b.  Training  davicaa  will  provide  for  repetition  of  tacks,  self- 
pacing ,by  trainee*,  feedback  to  trainee*  and  instructors,  and  trainae 
record-keeping. 

c.  Progress  of  Inatructlon  for  Concept  I  would  ha  developed  baaed 
on  e  Halted  practice  of  certain  taaka  and  feedback  provided  by  inetruc- 
tora. 

d.  The  relative  ef fectivanaaa  of  the  two  approaches  should  be 
Matured  in  terms  of  taaka  required  to  perform  on  tha  actual  equipment* 
In  thla  case,  operator  and  organisational  maintenance  taaka  for  radar 
AN/TPQ-36  aerve  at  a  baalc  framework  for  the  analysis. 

o.  While  effectiveness  could  be  evaluated  lo  terma  of  all  taaka 
required  for  operation  end  organisational  maintenance,  comparison  in 
terma  of  thoee  tetka  for  which  training  equipment  la  raqutred/deelrable 
ta  especially  tilt  leal  since  the  coat/training  ef fectivanaaa  of  tha 
proposed  devious  compared  to  the  ef fectlvonees  of  baseline  media  (actual 
equipment)  te  the  baalc  concern  of  the  TkA. 

5.  ANALYSIS. 

a.  A  subset  of  the  modified  operator  end  organisational  maintenance 
taaka,  aa  described  in  chapter  A,  paragraph  2.f.(2),  warm  analysed  to 
determine  the  capability  of  oach  alternative,  FT®  and  AIT,  te  train 

IB 


performance  of  that  task.  Tht  aubaat  analysed  comprised  those  tasks 
for  which  training  equipment  had  bees  Judged  In  EEA  4  (see  Table  2) 
to  be  useful  or  required. 

This  was  not  evaluation  of  training  efficiency,  or  durability, 
etc.,  aa  considered  under  EEA  3  In  Chapter  4.  Rather  It  was  an 
evaluation  of  the  capability  of  each  alternative  to  realise  task 
training  objectives  par  ae.  A  five-point  scale  was  used  for  the 
evaluation! 

0  1  2  3  4 

I _ _ _ I _ I - 1 - » 

No  training  Complete 

capability  realisation  of 

training 

objectives 

For  each  alternative  for  each  task,  the  scale  was  used  to  evaluate 
training  capability  at  each  of  throe  stages  of  training:  (1)  Introductory 
training,  (2)  practice  or  deieonst ration  of  ektlla/proceduree  Involved 
in  task  performance,  and  (3)  development  of  skillful  performance  of 
the  task. 

The  Individual  training  effectiveness  ratings  per  task  arc  presented 
in  Appendix  h.  There  is  s  table  for  each  of  the  cells  in  the  Training 
Kquiproent  Useful  and  Training  Equipment  Required  columns  In  Tabls  2, 

The  ratings  In  Appendix  B  are  sunmarlred  in  Tables  3  and  4. 

Table  3  presents  the  mean  training  effectiveness  ratings  for  the  PTD. 

Aside  from  the  exceptions  noted  In  Table  3,  the  retings  ere  overall 
as  vould  be  expected:  The  PTD  was  rated  most  effective  for  training 


29 


TAtTI  3.  THAI  KING  EFFECTIVENESS  SOTHARY  OF  THE  FTP  FOR  THOSE  TASKS  WHERE  TRAINING  EQO 


ratings  arc  unexpectedly  high  (m  cht  ”ltot  Specified"  ctMjpty  because  tht  portions  of  the 
it  trainable  sa  ths  PTD  arc  ear*  slapilstic. 


the  "PTD  Specified"  tasks  and  draining  Equipment  Required"  tasks.  Tabls 
4  prassnts  tha  mean  training  af fectiveneea  rating*  for  tha  ACT.  Of 
lntarast  ara  tha  ratings  glvan  tbs  tan  organisational  aalntonanea  tasks 
In  tha  "Training  Equipment  Required"  x  "Mot  Specified"  subgroup.  It 
was  notad  In  Chaptar  4  that  tha  majority  of  thasa  taska  partalnad  to 
AN/VYK-1S  computer  aalntonanea  and  that  a  part  task  tralnar  might  ha 
considered.  Tha  ratings  In  Tabla  4  Indicate  that  tha  ACT  la  not 
totally  affactlva  for  thasa  tasks  and  thus  such  a  tralnar  doas  warrant 
consideration. 

Tha  relative  af factlvanass  (Rl)  values  of  the  KTD,  as  compared  to 
tha  ACT,  ara  presented  In  Tabla  S.  Thasa  values  ware  computed  fro* 
tha  naan  ratings  given  In  Tables  3  and  4  using  tha  ratio:  ~^r 
Tha  overall  mean  for  the  operator  FT®,  across  those  tasks  for  which  It 
Is  currently  being  designed,  is  RE  -  1.1.  Tha  overall  mean  for  tha 
organlsat tonal  maintenance  tralnar  Is  RE  *  1.2. 

4.  CONCUSSIONS. 

a.  The  operator  PTD  Is  Judged  to  be  more  training  affactlva  than 
the  AKT  (RE  -  1.1)  for  those  tasks  for  which  it  Is  althar  being 
purposely  designed  or  could  nonathalass  provide  training. 

b.  Tha  organisational  maintenance  PTD  la  judged  to  be  substantially 
more  training  effective  than  tha  ACT  (M  •  1.2)  for  thosa  taska  for 
which  it  la  althar  being  purposefully  designed  or  could  nonathalaaa 
provide  training. 

c.  Soma  consideration  should  be  given  to  tha  potential  payoff  of 
an  additional  part-taak  computer  maintenance  tralnar. 
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OPERATOR  AND  ORGANIZATIONAL  TASK  LISTS  WITH  TRAINING 
EQUIPMENT  SPECIFICATION  AND  REQUI REH1MT  CATEGORIZATIONS 


TABU  A  X 


LlSi'  OF  OPERATOR  TASKS 


(Pag*  1  of  5) 


TASKS 

Specifi¬ 

cation* 

Training 

Equipment 

Requirement 

Oparator  Taaka 

, 

1.  Describe  and  locata  tha  contanta  of  DEP  TM  11-5840- 354-12 
(current  vereion). 

N 

2 

2.  Cite  tha  capabilities,  limitations,  mission,  and 
equipment  of  tha  AN/TPQ-36  radar  aat. 

N 

2 

3.  describe  operation  of  tha  radar  aat  on  tha  physical- 
description,  block-dlagraa  level. 

M 

2 

4.  Identify  and  cite  tha  function  of  tha  oporator'a 
controls  and  Indicators  located  In  tha  shelter. 

S 

2 

5.  Identify  and  cite  the  function  of  tha  operator's 
controls  and  Indicators  located  on  tha  trailer. 

s 

2 

6.  Cite  the  safety  precautions  when  working  on  a 
radar. 

N 

2 

7.  Return  to  the  Inllir.ation  progran. 

8 

4 

8.  Rewind  the  tr.ng  tape  unit. 

S 

4 

9.  nl .splay  the'  t'l-a  of  day. 

8 

4 

*  Sa  danota  that  PTD  la  spaclfled  or  uaaful  for  training  perfornancs  of  tha  task. 
Ns  signify  that  tha  davlca  was  not  specified. 


^Ruabara  lndlcata  tha  trainlng-rsqulresant  categories  lata  afclch  tasks  were  ptacad 
aa  follows i  l-"Non-systee  specific"}  2-"No  apaclal  equlpeant  required;  ^"Tratnlni 
equlpaent  uaaful**}  ♦-"Training  equipment  required"}  and  5-"AKT  aufflclant." 


Training 
Sp«clfljj|  Bqulpaent 
cat Ice  Requirement 


10.  Enable  the  Una  primer  co  print  ell 
Initialisation  data. 


11.  Stow  the  antenna  for  shutdown  or 
maintenance. 


12.  Conduct  radlo/talephona  coenue lent lone  la  accordance 
with  accepted  radlo/telaphone  procaduraa. 


13.  Perform  generator  starting  and  stopping  procaduraa. 


14.  Perform  radar  net  start  procaduraa. 


13.  Perform  radar  eat  atop  procedures. 


16.  Install  a  nap  on  the  weapons  location  unit. 


17.  Determine  the  highest  and  loweat  terrain  elevations 
on  a  map  prepared  for  Inatallatlon  on  the  weapons 

1 oration  vinlt. 

18,  operate  and  load  the  high  speed  line  printer. 


19.  Perform  the  line  printer  performance  teat. 


20.  Load  and  execute  the  Initialisation  program. 
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TABLE  A-l 


LIST  OF  OPERATOR  TASKS 


(Par*  3  of  S) 


TASK 

Specifi¬ 

cation 

Training 
Equipment  b 
Requirement 

21.  Load  the  opa rational  program. 

8 

4 

22.  Prapara  radar  aat  AN/TPQ-36  for  operation  undar 
unuaal  climatic  condition*. 

N 

5 

23.  Inatall  and  oparata  tha  portable  air  condltlonar 
suitabla  for  uaa  with  tha  AH/TPQ-36 . 

n 

5 

24.  Kamova,  claan.  and  reinstall  all  air  filter*  on 
tha  shelter  and  trailer. 

N 

5 

23.  Determine  grid  coordinate*  for  a  radar  ait*  that 
was  not  previously  surveyed. 

N 

1 

26.  Determine  the  boroslght  reference  ansi*  for  a  radar 
alte  that  was  not  previously  surveyed. 

N 

1 

27.  Control  and  monitor  the  transmitter  status 
remotely. 

S 

— 

28.  Select  the  area  to  be  covered  by  and  enter  a 
priority  zone. 

s 

4 

29.  Select  the  area  to  be  covered  by  and  enter  a  censor 
zone. 

8 

4 

30.  Deleta  a  sons  (elthar  priority  or  censor). 

8 

4 

31.  Print  the  coordinates  of  sons*  stored  in  tha 
computer. 

8 

3 

59 
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TABLE  A-l 


LIST  OF  OPERATOR  TASKS 


(Page  *  ot  S) 


TASK 

Specifi¬ 

cation* 

Training 
Equlpmant  j, 
Requirement 

32.  Display  on  tha  B-scope  priority  cones  storad  in 
tha  coaputar. 

S 

3 

33.  Display  on  tha  B-acopa  canaor  zones  stored  in  tha 
computer. 

s 

3 

34.  Conduct  typical  friendly  contact  operation  saquancas 
froa  entry  (or  change)  of  corraet  friendly  fire 
parameters  to  transmission  of  TACriKK  aaaaagaa. 

s 

4 

33.  Return  the  radar  to  the  hostile  mode  of  operation 
after  having  completed  friendly  fire  alee ions. 

s 

3 

36.  rnabla  the  line  printer  to  print  fira  search  control 
parameters. 

s 

3 

37.  Process  a  hostile  target  for  transmission  to  TACFTRB 
through  manual  height  adjustment  techniques. 

3 

4 

38.  Troccss  a  hostile  target  for  transmission  to  TACFTRB 
through  use  of  COURSE  and  FIRE  adjustment  svltchlaraps. 

s 

4 

39.  Display  a  hostile-fire  location  that  had  been 
permanently  stored  In  memory. 

s 

3 

40.  Delete  s  currently  displayed  hostile  -firs  location, 
a  single  pertinently  stored  location,  or  a  range 
or  permanently  stored  locations. 

s 

3 

41.  Enable  the  line  printer  to  print  ell  or  selected 
hostile-fire  locations  that  have  been  processed 
for  storage. 

s 

3 

42.  Determine  the  height  of  a  location  displayed  on  • 
map  on  tho  weapons  location  unit. 

s 

3 

to 
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ZAHLE  A-l 


LIST  OF  OPERATOR  TASKS 


(Page  5  of  5; 


TASK 

Specifi¬ 

cation* 

Training 
Equipment 
Require  "i 

43.  Enable  processing  of  hoatlle-flre  locations  through 
target  averaging. 

S 

3 

44.  Detect  the  occurrence  of  Jamming  through  observation 
of  the  B-acope. 

S 

4 

45.  Date  mine  tha  aslnuth  of  a  janaing  source  by  enabling 
operation  of  the  Jam  strobe. 

s 

3 

46.  Tran salt  a  TACPIRB  message. 

s 

4 

... 

47.  Perfora  operator/crew  maintenance  in  accordance 
with  instructions  in  the  current  DEP  TM 

11-5840-354-12. 

N 

5 

48.  Prepare  radar  set  AN/TPQ-36  for  movement  by 
gamagoat. 

N 

5 

49.  Prepare  and  remove  the  shelter  from  the 
gamagoat. 

N 

5 

50,  Perform  instructions  for  Installation  of  radar  set 
AN/TPQ-36  from  gamagost. 

It 

5 

51.  Prepare  radar  set  AN/TPQ-36  for  movement  by 

helicopter  (external)  and  by  aircraft  (internal). 

R 

3 

52.  Perform  tha  radar  set  AN/TPQ-36  installation  from 
helicopter  mods. 

N 

3 

railroad. 

« 

S 

T 


TASKS 


Organisational  Malntaaanca  Taaka 


Training 

Spaeifij  Equipment  ^ 
cation  Rsqulrnent 


l.  Execute  the  prograa  load  dlagnoatic  troubleshoot lng 
procedure. 


2.  load  and  execute  the  central  proceaaor  confidence 
t'**t. 


3.  l.oad  and  execute  the  neaory  coeputer  confidence 
teat. 


4.  Load  and  execute  the  IOC  computer  confidence 
teet. 


5.  Load  and  execute  the  additional  options  coeputer 
confidence  teat. 


.  Cycle  e  coeputer  confidence  teat, 


7.  Load  tha  off-line  statue  teats  according  to  the 
short  load  procedure. 


8.  Load  and  atart  the  off-llna  signal  processor  fault 

Isolation  tests.  Per  fora  corrective  actions  Indicated 
by  failure  ^usages. 


9.  Per  fora  the  weapons  location  unit  fault  isolation 
test,  to  Include  taking  corrective  actions  In 
accordance  with  pr intouts/dlsplays. 

10.  Conduct  tha  Una  prlntar  off-line  fault  detactlon 

tost,  to  include  teklng  the  ueceesery  corrective 
actions,  _____________ _ 

11.  Conduct  tha  bees  ataering  unit  off-line  fault 
detection  test,  to  include  teklng  Che  necessary 
correct lvu  act Iona. 


TABU  A-2 


LIST  Or  ORGANIZATIONAL 
MAINTENANCE  TASKS 


(Pagt  2  of  S) 


I 

ft 


I 

t 

l 

* 


f. 


* 

r 


) 


TASK 

Spaelfi- 
catlon r 

Training 

Equipment  ^ 
Requirement 

12.  Conduce  tha  receiver-estcitar  off-lino  fault  detection 
tase,  to  lncluda  taking  tha  nacaaaary  corrtctlva 
act Iona. 

s 

4 

11.  Load  and  atart  tha  transmitter  power  (output) 
off-line  fault  laolatlon  taat. 

s 

3 

1A.  In  accordanca  with  raaulta  of  tha  tranaalttar  powar 
off-llna  fault  Isolation  taat.  uaa  tha  Tranaalttar 
Troubleshooting  Dlagraa  (CEP  TM  11-5840-354-12, 

Oct.  76)  to  dlagnoaa  problem  and  identify 
nacaaaary  corrections. 

8 

A 

IS.  Conduct  ehe  phaaa  detector  off-llna  fault  detection 
test,  to  include  taking  necessary  corrective 
actions. 

8 

■■ 

16.  Perfora  tha  clutter  rejection  without  tranaalttar 
off-llna  fault  detection  test. 

S 

9B 

17.  Porfor*  tha  clutter  rejection  with  tranaalttar 
off-ltna  fault  detection  teat. 

s 

4 

18.  Load  and  start  tho  S-scope  off-line  fault 
detection  teat. 

s 

3 

19,  Conduct  the  antenna  stability  off-line  fault 
detection  test,  to  include  taking  neceeeury 
corrective  actions. 

N 

4 

20.  Load  and  start  tha  gensral  aalntenanca  off-llna 
fault  detaction  teat. 

s 

4 

21,  Select  end  execute  tha  program  f one t lone  that  can 
ba  enabled  through  tha  ganarsl  aalntenanca  off- 
ltna  fault  datactlon  tast. 

s 

3 

TABLE  A-2 


LIST  07  ORGANISATIONAL 
MAINTENANCE  TASKS 


(Pet*  ?  of  8) 


Specif!-  Device*  . 
cat  loo*  Requirement0 


22,  Describe  the  UYK-15  Computer, 


23.  Demonstrate  a  working  knowledge  of  digital 
fundamentals. 


24.  Demonstrate  a  working  knowledge  of  digital 
fundamantals  (binary  math). 


25.  Demonstrate  a  working  knowledge  of  digital 
fundamentals  (octal  math). 


26.  Dcnonotrate  a  working  knowledge  of  tha  central 
processor  unit  of  the  UYK-IS  Computer. 


27.  Demonstrate  a  working  knowledge  of  how  tha  input/ 
output  controller  transfers  data  in  and  out  of  the 
UYK-15  Computer. 

29.  Demonstrate  a  working  knowledge  of  the  333  random 
access  remory  unit. 

29.  Know  the  diagnostic  troubleshooting  procedures 
for  the  AN/UYK-15  Computer. 


30.  Perform  the  AM/UYK-15  Computer  turn-oo 
procedure. 


31.  Perform  tha  AN/UYK-15  Computer  central  proceeeor 
diagnostic  troubleshooting  procedure. 


32.  Perform  the  computer  memory  dlapieetla  trewbls- 
ahootlng  operating  procedure. 


TABLE  A-2 


LIST  OP  ORGANIZATIONAL 
MAINTWARCt  TASKS 


(Fag*  4  of  8) 


Training 

Specific  Equipment  b 
Requirement 


33*  Perform  eh*  computer  IOC  diagnostic  troubleshooting 
procedure. 


34.  Perform  th*  coaputar  additional  options  diagnostic 
troubleshooting  operating  procodura. 


35.  Par fora  th*  coaputar  powar  protection  and  autoaatlc 
r a co vary  diagnostic  troubleshooting  oparatlag 
procaduraa. 


36.  Par fora  th*  coaputar  aaaory  raauaa  interrupt 
diagnostic  troubleshooting  operating  procedure. 


37.  Us*  th*  pow«r  distribution  diagraaa  to  isolate 
power  distribution  probleaa. 

38.  Replace  power  supplies  in  th*  shelter  power  supply 
ssttaiibly. 


38.  Align  power  supplies  In  the  shelter  power  supply 
assembly. 


4C.  Replace  line  prlntor  1A1A103* 


41.  Replace  line  printer  1A1A105  belts. 


42.  Adjust  th*  evenness  and  density  of  the  line 
printer's  printouts  by  aligning  the  haaasrs. 


43.  Replace  1-scope  1A1A104. 


•  •«.*♦  '•  '/v,  ^  * '4-:-  i. ‘  ' 


j  W,->1  •»/*  :H.'  *•  ,*r  ■ 1  ‘  >'  '■  ’*>■  *;‘48 


TABU  A-2 


LIST  Of  r«QAMllAT10NAL 
MAINTENANCE  TASKS 


(Page  5  o*  •) 


TASK 

Spec if i> 
cation* 

- — - 

Training 
Equipment  g 
lequlresent 

44.  Adjust  tbs  pattern  displayed  on  B-scopa  1A1A104 
by  aligning  tbs  B-scops. 

N 

5 

45.  Replace  ths  power  supplies  in  the  synchroniser  end 

been  steering  assembly. 

It 

... 

5 

46.  Replace  blower  2A1A202A4B1  in  the  synchroniser  end 
bean  steering  asseebly. 

M 

9 

47.  Align  power  supplies  in  the  synchroniser  and  bean 
steering  assembly. 

S 

S 

48.  Replace  ltssa — metering  circuit  card,  inverter 

regulator,  end  power  supplies — in  the  transmitter 
low  voltage  subassembly. 

g 

5 

49.  Align  power  supplies  In  the  transsiltter  low  voltage 
subassembly. 

8 

9 

50.  Replace  It ess-- RF  converter  assembly,  frequency 
multiplier  assembly,  oscillator  aase^lies,  and 
power  supplies— *ln  the  receiver-exciter  aasesfcly. 

N 

5 

51.  Align  power  supplies,  DC  balance,  and  gain  balance 

In  the  recetver-oxclter  assembly. 

* 

9 

52.  Replace  power  supplies  In  the  trailer  assembly. 

M 

9 

51.  Align  items  in  the  signal  processor. 

t 

9 

94.  Perform  the  AW/UYK-1S  computer  Initialisation 
diagnostic  troubleshooting  operating  procedure. 

1 

4 

46 
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TAIL!  A-2 


LIST  or  ORGANIZATIONAL 
MAINTENANCE  TASKS 


(rage  6  of  s) 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


TASK 

Specific 
cat loo 

Training 
Equipment  ^ 
Requirement 

Perform  the  AN/UYK-I5  computer  NOW  test  prograa. 

N 

4 

In  aceordanca  with  organisational  prsvsntlve 
maintenance  Instruction*,  chsck  all  parts  of  tho 

11ns  printer  for  sbnorasl  wear  or  daaags  sad  for 
proper  aechsnlcsl  end  electrics!  functioning. 

Clean  the  line  printer  as  perscrlbed. 

M 

S 

Visually  inspect  for  and.  If  neesassry,  clean  the 
transmitter  aap lifter  for  dust  accumulation  on 
voltage  bushings  and  surrounding  components. 

N 

5 

Inspect  systes  cables  for  physical  lineage,  cuts, 
breaks,  and  broken  or  loose  connectors  snd 
connections. 

N 

5 

Inspect  and.  If  necessary,  clean  or  replace  light 
fixtures  In  the  shelter  interior. 

N 

5 

In  accordance  with  organizational  preventive 
im lutcnance  instructions,  cheek  snd.  If  -creesary, 
clean  shelter  blowers  nr>d  filters. 

N 

5 

In  irtordnnce  with  organisational  preventive 
’atntonnnce  instructions,  chock  and.  If  necessary, 
cloan  trailer  blowers  and  filters. 

M 

5 

In  act.ord-mce  with  orgmi  sat  tonal  preventive 
maintenance  Instructions,  check  and  Maintain  the 
trailer  tripod  assembly. 

N 

S 

Check  the  antenna  redone  for  cleanliness  end,  If 
neceeeery,  clean  It  aa  prescribed  in  organisational 
preventive  maintenance  Instructions. 

N 

5 

Check  and  Maintain  all  systes  panels  so  that  they 
are  free  froa  defective  controls,  faulty  leaps, 
and  dirt* 

N 

S 

kT 
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TASK 

65.  Call  direct  support  to  taet  it ana  as  prescribed 

In  organisational  preventive  mein ten 
instructions. 

anca 

66.  Record  running  tine  of  United  Ufa 

itaaa,  and 

notify  alts  co  wander  of  which  it  ana 

•hould  be 

replaced  as  prescribed  in  orgaaiaatii 
preventive  naintenanea  instructions. 

anal 

Training 
Iguipnant  g 
Me^ulreeMnt 


67.  Flush  tha  corn  of  tba  conputer's  • 


68.  Remove  and  raplaea  shaltar  blower  1A1A101B1. 


69.  Remove  and  raplaea  ahaltar  blowar  fan  1A1A101B2. 


70.  Remove  and  raplaea  tha  ewltchlamp  for  tba 
peripheral  davlca  controller  and  tha  weapons 
location  unit, 

71.  Remove  and  replace  tha  mag  tape  electronic 
Assembly. 

72.  no  ova  and  repines  tha  nag  tape  transport 
Asnenbly. 


7).  Re  nova  and  raplaea  tha  computer  eat  p 
assembly ° 


76.  Re nova  and  raplaea  tba 
aaeeably. 


TABLE  A-2 


LIST  OP  ORGANIZATIONAL 
MAINTENANCE  TASKS 


(Page  S  of  8) 


TASK 

Specific 

catloa 

Training 
lqulpa.ent  ^ 
Requirement 

73.  Koneva  and  replace  tala phona  TA-43/PT. 

V 

J 

78.  Kamova  and  replace  telephone  TA-112/PT. 

N 

3 

77.  Reiaova  and  replace  radio  aet  AN/VKC-47, 

N 

3 

78.  Remove  and  replace  trailer  blower  2A!iA203A2Bl. 

N 

. 

3 

79.  Damonatrate  knowledge  of  the  electrical- 

mechanical  skills,  to  Include  tho  following, 
required  to  perform  maintenance  tanka: 

-  Jumper  I/O  Ch anna la 

-  meaaure  AC/DC  voltage 

-  replace  ataeablles 

-  chock  fuaea 

-  replace  cards 

-  check  for  end.  If  necessary,  replace  unite 
with  electrical  faults 

M 

1 

*9 
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APPENDIX  1 


Display  t  hMtilt'fin  location  that  had  ban 


ITY  OF  PTD  AMD  ATT:  OPERATOR  TASKS 
D  IS  SPECIFIED  AMD  TRAINING 
BE  USEFUL. 


| 21.  toad  the  operational  program. 


CAPABILITY  C?  P7D  AKD  AST:  OPERATOR  TASKS 
i  TaZ  ?TD  IS  SOT  SPECIFIED  BUT  FOR  WHICH 
EQUIPMENT  WOULD  BE  USEFUL. 


Farftfn  Ctaa  AH/UTK-13  Coaputar  turn-oo 


KING  CAPABILITY  GF  P7D  ANT-  AET:  ORGANIZATIONAL 
TEXANCE  TASKS  rOR  WHICH  THE  FID  IS  SPECIFIED 
TRAIN  IN G  EQUIPMENT  IS  REQUIRED. 
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T  OF  PTD  AX 0  AET:  OKGJUIIZATI 
POX  WHICH  THE  PTD  IS  MOT  SPEC 
HUG  EQUIPMENT  IS  REQUIRED. 


